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mm 2003/6/9 



KIM.HYUN HO 

731205-1818911 

407-772 

eia#^Ai n&=?- ^mm s^aio^s gsorn^ 508S 

1607s 
KR 

KR 

mm 

10-2002-0078216 

2002.12.10 

0I1!¥ 

m=? 

oil 21& e^i^A^ g 8?»ua. cHaiej 
^mm (en ch 5.1 &i 

20 a 

21 a 
1 a 

22 tr 

889,000 S 
457,500 S 



29,000 & 
21,000 €1 

26,000 m 

813,000 a 



39-2 



^1020030017454 ^ ^. 2003/6/g 

[ash 

MM P>ol^ S ^o]l 3.3. ^j^, ol^Jf-Alofl A>-g-E)^ £ 

*£«*|^£JMI ^t^o} W jl^^sl 3^0] ^ # 
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3E 3 
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EMI, ESD 



39-3 



^^1020030017454 # ^ 2003/6/9 

{Condenser microphone of using broadband stop filter and increasing endurance about 
ESD} 

£ l^r ^2fl^ o]^A] ^ 7 ]ol] A>-g-S]^ ^4*1^ <^iJ|H7r ^E^JE. *| 

711 

£ 2^ £ IS] -g-^ ^^Al^^- ^°- t ZLHfl 

xr 

ESD *fll <£aHH tcj-s 

£ 4a ^1^1 5. 4d^ ^ofl ^ ^fls] ^3f)Alel<4 x]i%<L3, EM i^o^ 

^ ESD SpW* *112 ^AHHl rc|-s n]- 0 ] H ^^. ^) S£> 

£ 4e^r RF ^A}ofl ttj-g. 71^31 P>ol3. S .^.iJ. s^u-j i4olH.S^-£} 

^°]^ *}5L% ZLHflH. 

£ 5a ^ £ 5b^ -g- nl-Br ^-7fl^ t^aIe] ^ ^- 7 fl^ ^^S. EM 

^ ESD sm-fl- ^13 -MaH]^] tcj.^. u>ol M s^ 
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30: 34a ,34b: #^#*> 

Cecm : ^8=5-1-^ ^-7>sj5. 32: EM i^ls % ESD 



«■ Pfol^s^o]) ^ ^o^, ^l^Tfl^ ^^(EM) ico] 

■S» ^«-s.«-b1 ^l7>s)^ ^^(Electro-Static Discharge; ESD)<^1 

tfltr p>c»1 S s.^o11 ^ 3Hr}. 

Q&^SLS., v}o]EL5L^ 7)7)13*1 ^7l^^l A^sL #«-*Kt ^ofl n}e)- 

Ih^r^ ^7l*j ol-g-tv ^1-^3)., S.^^(rochelle salt)^ ##7) jM- 

*rfe °1 -g-^-b ^51 IK velocity microphone), -§-sHl £)fb ^ ^l^o.^. ^^-§-^= 
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<15> 



1020030017454 „ ^ 

<14> ol 7H, PVolM^O^ ^A^O] ^ A>-g-Sm ^Aibfl £ 

tf* ?17^>7] ^ *HMHW ^J^tfe S-^OI ^oflfe ol£)^ 

•1 &4. 

-II 91^ mSL^m^V 4«4S«^^( Jm ctioa Field Effect Transistor; 
JFETH ^7>^rf. 

€«^ H *U1^b) 7> a^^S 24 M^CHarmonics wave)4 

*Ma <eltJL5L(Peak envelop)^ sfl^Kr Aj« * ^t^A| 7 ]>n *M , *1 *M 
H ^£ = 4] tfl«i* tfl^ ^ 7 ^ ^ nj) ^ oflj o] ^^ 7> 

4. 

<it> n^W. ^171^71 iflsiH ^f^! »H a>-8-s)^ D }o| 3S ^ 

AJt£H ^ * I7fl^ LC ^7l# ol-g.^ H ^](notch) 
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1020030017454 „ 2m/6/Q 

<is> zl^jl ^<gBj= ^*7H A>-g-s)^ pHaa*(i)* sl h ea]^ ^ 

*M. 27fl^ 3 J^Al^cci, C2)» ol-fr*H ¥ ^o) ^4 E s € 

b)(14)» TM§«t|.. ^, ^ ^e) A>-g-E)^ o]^Ai^. ^ 7lt 900Mfe ol¥ 
7>«^^JM- f 1800MHz tflo^ 7flol^rfl^^(Personal Communication System; PCS)3 
^S-SH ^l^-H ^7] ^^.ofl ^jle. fctt7l*Wfc gooMfe tfl^°] jt-^aij-^. 
1800MHz cfl^ ZL^nj-A]^ 7]^o] aj^o) ^-cf. 

<i9> £ ^ ^a** §7Hi £ 7> ^ ^^aibkcecm)^ una^M 

^^^^(JFET)S ^74)5:^^1^(12)^ 7HolH(G)^l ^ul, £ 

74)J1^H^1^B1(12)^ -B)l^(D)^^ 71)1 7)4a)b)(C1)^ 71)2 ^3flAlEKC2)S 
^B)(i 4 )7> «3. fl^. ol 7Hi Tfll 7)^a)eKC1)^ ^ 10pFo^ 1800 MHz 

7)17)^ ^^-i- ^31, »)2 T)3tflA)B)(C2)fe 33pF^A) gooMHz^l fc^Ws 
^4*r» 7j) 7)§>fe ^.t|.. 

<20> o)^ P>ol3S$o) 0)^^. A>-g- € T^-Oofl ^jflM-Sfl*^ 

(12)^ #q« Tl^AlEKCl, C2)S ol-^^l ^E^(14)# 7^ fr^* 

(16)3. STS:^, -a-^J: ^B1^S.(16)S) ^/^>^^(RF/IF) s)S.(18)# 

BKCl)^ 7112 ?HW3«2)fe « ?)^AlEl(Cl,C2)SAi Xfl^l ^ £4«K» 7l^Ol^^ 

3*. €b)si £iHH3-i- a^fl = oi^. 
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<22> £ 2^ ZLEfl^ 3§^o] GHz) w M-Hflfljl ^O] ^5)]^ T-J-Ej-lflfe 

3), 3<S(gl)£- 33pF^ *)]2 ^^^1^(02)^ ^^tb 3^ ^^o.^ cfl^ 900MHz 
tH*HH ^IJlS #^M7lfe 3^ 4* SiJl, ^^( g 2)^- 10pF^ t^a] 

B](C1)^ 0^$- O.^, tfle}= 1<8GHz #^*»H Aj-g^ ^ 

^l^lfe ^ *r $14. ^^^^(g3)^ ^11 ?1^AlEl(Cl)5q- *fl2 ?1*WeHC2)# 

^-fS.^, tflgf 900MBz tfl^s)- 2.2GHz tflSH^ 3.7)1 ^^uf^ <£ + 

<23> Zl^C-fl OT^-Q- ^sflo) ^E^iffl- p>olHS€-^^ ^ AHS] 7^7} 

3kg- ^-gflS 1800MM f^H w>o> ol^tbi^Rr 9X4 

M^, JE^a-^ j-43 o_ s ^ tfl^l ^ S-^l^H 

&t}. ^, IMT2000 a)*]^ go) Afls^ -4- cfl^, <^]» s.^ 2000MHz tfl^ ^ 
2400MHz^ Afls.^ JSLJEl* ^V-g-m ^-fl, ^2fl£] 2)3.^ ^^m^ol j}>g$. ^ 
— S ^Hi^lfc ^^^ 0 l7l 3i*}2KEM) h^o}^ 7V^^r ^ Zi ^4 ^4 

«r tfl«H<*! RF ^ EM ^ o^rf^ ^l^o] oj4. ole^V - 

1800MM ^4^tfl^ o]s>4 S.^oflAiiE ^4j7 oj4. 
<24> S ^ ^71^ Als]^^. ^A]7l7l Zj- tfl^V 

(ESD) ^M3°) 33*1 p|ela^6. 4^0^ 6] 7]-5l ^ ESD°fl ^ 

^ STd^r v}o)3.5L&^ ^4tb Aj-EfloflA-1 ^71 ^oflAi 5g ^^Al 

Sl^tt 15KV, ^ ^Hl 3#tb #3)3. ^^U-^A] o]7f^«a- 8KVS *}%-Br Ufl tflJf 
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ESD^f) tfl^H ^-7]^ €-*H$°l 5^. 



^3£r ^1^4- «fl^^}7l Oj^g-AH A}-g-£^ 

a^r, 4^- (EM) ico]^ »i7i ig^g. ^A]ofl ^ 

-^Hl: ^*>7l fl^fl <&#^ # ^cf. ^, ^ 

asfl $^1, ^.oj.^. ^7l^o] ais^ ^fos #^=s.#; ^-7) 

^ ZL^4 i^o]^ ^SHr EM ltO]S ^B|^ ^ ESD SE^H 
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tn*H 4s} ^d^^^-s <?i^^ 3^ o. s 

<29> o>^e|, tS^aIbI^ ipF«fl^ 100//F7}*], 10G<^H 1GQ*}*1 #7l tfl 

oo> ^ 7 }^. ^ifr*. tl^^l (inductor)^ T^l^JESflS. tR*fl^- ^ S£^, #7] 



^1Jl4B^1^^ ^S) 0 ! icol^s. ^7l^>31 ^^^Hl T%i& 

7)^ Tfl^Kr EM i^S g ESD ^5)^31, o]^o) jgo}^ 

EM t£t\^ ^ ESD t^SRs- ^sflAlE^ ^ ^ yfl^ofl ufef cf^- 

<33> Tfl 1 -fiAlofl 
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<34> £. 3£r ■& 4^ *].u).<g ?l3tj)AlEKCll)^- ^tKRlD^-S EM ±c]2L 

^3*8 ^ ESD tM§* *fll 4°]3SH £a]^ ^S.£olt)-. 

A 1 E KC ECM )S. f7}^o S &igsq<H ^^1Jl4B ^1^(30)^1 ?1M:E(GH Q^e] $X 
3-, # Tfl JM-H 31*1 (30) ^ H.efl<*l(DHfe ^T^jn ^^ofl tfl 

^7]^ afl^isHr EM i^o]^ ^ ESD ^-¥-(32)7]- ^cf. 

zl^ji l ^Aj^o) * *1-W(32)fc ^^lJisfH ^1^(30)^1 = 3]°i(DHl 

3t ^S]^ *|1KR11)4. ^^KR11)4 ii(S) A>Ol6fl C^E)^ ^3j)AlBl(Cll)S. ^P- 

(30)3 711olH(G)^Ai M-^\+t).. 
<37> €^S^H^^B](30)^- 71HH(G)7> 7 r £-§-^ 7i2flA]Ei(C ECM )^- ^^5)ZL, ^ 

(S)7> ^ ^^1-5!(GND)^ St^^M. ^bJI'&CDH EM i^l^ agt^ ESD *}#Jf(32) 

Microphone)^ ^7} 3. o^o^ &7))s.^®x]^ 
(30)^ <Un °^^\^7} T-fl-f. ^^cjA 7 |. ^-o). sj^s}- OjSEjO^ 

<38> ^^]S34H€^l^Bl(30)^ #^^r EM i^j^ ^ ESD ^>^(32)«- 7^ # 

^^>(34a,34b)S t^Sl^l, EM ^ ESD ^^-(32)^ 4ol 3S s|. <q 

-¥-^ <&&X\7}7) fl* #^^l-(34a,34b)l- ^f-sfl -fh^s)^ tt<££.x} ^ 
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U-€(ESD)* e 5*1**13 (Cll)» 7^ y#o) s\ M> ^^-(RiDofl q 

<39> 6\qq m flo^ g^g. *M*]ES|(Cll)fe- InFoflAi s^cfl 

^ ^^11 7>^H, *J4W3(CU)fc InF, l.SriF, 2.2nF, 3.3 

nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 47nF, 68nF SE^r lOOnF o]^^ n. 
« ft* *|*(R11)* 100O, 220&, 330G, 430£, 620 £ , 680&, 820 

a, ikQ sls. ^ff §>uj.^ 7 }%\t\.. 

<40> *fll ^HH ^-ef t^^SS* X^tiK* g JL^^^r 

<41> *fl2 cfl 

<42 > £ 4a iM £ 4e^ * xtj-^ ^4 ^^a]b](C21,C22)^ §>uf^ ^J-(R21) 

- S EM £ ESD *Ma*(32)» ^« *2 |/]^ tcHE- fH^e^ £ 
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^2fl^BKC21,C22)^ ^^ofl is}i^°) 7^(R2lH "it"^ ^ "tc"* 3^<>) ^ 

(R22)«l ^-7>sH &t}. 
<43> £ 4a^r *1]2 ^}°\]<*\} ^ EM ^ ESD ^^-(32)7f n^o) JL> 

Jl4H^^]^eK30)^ 7flol S (G)sf ^5.^.(36) AHofl 3^^*8*1^(30)3. 

3., 5. 4b^r EM ico]^ ^b\^ ^ ESD *}^(32)7} TC ^o]j7 #31^^^7.1^(30)^ 
7flolB(G)2f ^ojofl ^J^H^^iEi (30)3. i,o]^ 03 

flfc ±o}^ o^j ^-%KR22)^ #<a£M flfe SL^V s]S.£clcl-. 

<44> £4a^ £ 4b» #S*>ig, ^ M}-^ »1 2 rc}-^ u}o}^^ 

^-■^J^l tc^ -g-^ol 7>^£]^ ^5-1- (36) 4, ^a.^ .g^-g^s. ^ 7 ]^oi x± 
3:3. ^ ^^-arfe # 7}1 3:4^^*1 ^(30) , ^Tll^H^^E} (30) <5] ^^(DHl 
^3<H ^Tl^Ji ^^(ESDHl rfltb ^71^ *fl^Rr EM i^o]^ 

^ ESD *KHK32)3 ^^t)-. 

<45> ^2.#(36)^ 7>^-§-^= 7^a1bUC ecm )^ Jt^sl^ ^lisfH^j^A 

^(30)^ TflolH(G)^ <£%s)e] 9X^- , ^^IJI^B ^1^B|(30)^ J= 2fl°l(DH*r 3.7}^ 
^71^ Jl ^^J-^H rfltb ^71^-g: Tfl^^ EM i^l^ ^ ESD ^ 

^(32)7}- »#^3 ^S]^ ^rf. 

<46 > ^31J:^^1^BK30)^ ^]°1H(G)7> 7>^-g-^ ^4^1^(C EC m)^ ^^jl, 

^-(S)^ 3*l>id4 ^^p}, ^S)l^l(D)^ EM ^b]^ * ESD ^^-(32)^- 
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^tUs^M^ (JFET)M- HS-ol->floi *>o]H5.-g-^ ^#715. o]s^^ 

#^ <ys)^7> ^-oV ^S.^ JzlsL^4 <$V\t&^ nH^lAl^]^ oj5r)ia^ ig^lS^S. 

ZlslJl £4a^£ 4b^l *|j 2 ^1^^ EM ^o]^ ^ E SD 

(32)^ ^^1Jl4H^1^(30)^ -31<?!(D)4 ^i(S)ofl £££ ^! t^b) 

(C21)S}- ( ^^(021)^ ^s]^ ^2 ?WbKC22), *fll ?WbKC21) 

<4 7^12 ^3}]A]^(22)^ ^ Als^r}-^ ^jg. 7^j-(R21)o.S * 

<48> 0)5^ ^}<*}*\ ^ofl -g-^5M-(36)az)- #«^H3J*1^bK30)^ ^ 

*hfr *fll ^°^}Ei tiV^ 3t)^>7l ^*fl C) ^B^jiL 

^12 EM iol^ qgE^ ^ ESD ^1-^(32)* ^SLg. 

<49> *)]2 ^A]^]^ em t ol^ ^b]^ ^ ESD *J-#-*jK32;HH *fli 

BKC21)Sf *fl 2 ^4a1e1(C22)o)1 *m oj-o^i^ #^^>(34a,34b)» ««R ^^S^- 
Ei <y^£)^ ^4 #^14 ^7>^- ^l^rf. zieU »U ^^-(R21)^ ^111 ^ 

^)Al^(C21)^ ^f|2 ?W£KC22)» ^Al7lfe 7l^-# ^f-^ ^ 

« 0 V^ol ^Jf J^ofl 2]^^o.S. Sl7>£)*r ^7l^£ ^^tbcf. 

^12 ^2flAlEKC22)^ #^^>(34a,34b)» #«fl a]7}s)^r ^ 

*M ^71 3tb ^2 ^^AlEl(C22)fe 5L<&«\ ^^3H ^ ***| ^a]^ 
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<50> $jg f £ 4 b ofl^ ^2.^(36)3}- ^^1JL2)-S^^^B) Tflolm(G) a>o] d\) <3 

^=1^ ^12 ^%(R22)^r (30)5. <^E)^r lcO]S# 

<5i> olej^. *fl 2 ^AH<^ SA^-H, *fll ^ ^12 ^J4|AlBl(C21 f C22)^ 10pF<HH 

100/ff*K*l S^ofl tcj-e^. ^ib^^s. s^o] 7>^H, ej|« «<H *fll ?l^l^(C21)fe 10 
pF J£^r 33pF-°S *>ZL, *fl2 ?l3fl^lEl(C22)fe- lnF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 
lOriF, 15nF, 22nF, 33nF, 47nF, 68nF lOOnF 3. ^l-M^l ^f-^ # 

- s H^Jl afll ^^-(R21)^r lOOQ, 220&, 330£, 430G, 620 £ , 

680&, 820Q, lkQ ^l^^^l *HJ-# nff ^q.^ #o_ s ^ y^^j 

*>-il, ^12 *i*cKR22)^r 100a, lkS2, lOkQ, lOOkS, IMS AS *)^# o] 

<52> cl^tb *fl2 ^o|6fl Oj-^ 2]St ^*>^ ^ofl, T^S^ ^ al^^# i 

<53> £ 4cfe *fi2 ^6j|6fl nj-e}. ^^(32)7}- q«^<>lai, JL^S^I^ (30)^1 
TlHHi*)- ^J2.1-(36) A>o-|ofl ^74)^^^^(30)5. <g§^fe i^o]^ 03 

icOlS, ^*J-(R22)o] SA]^ S)S.£o]j7 ( £ 4d ^ 

■¥-(32)7> ^it^olji ^-M-H^^e^ TflolH(G)^ &^5L^ (36)^>o]ofl ^^J:^ 
H^l^S. flq^fe ^7>5}- icol^s. ^^|}^7l fl^ iz.o]^ o^] ^^( R22 )ol #<gs| 
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<55> 



<56> 
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<54> £ 4c ^ £ 4d4 3EA]^ 4 2 *i^Jf(a2)fe #4 3!*l^Ei (30)^ 

^4*1(0)4 &&<S)4 3*3. «^^^ 41 ^^AlBl(C21)^, X|i ^4*13(021)^ ig« 
a S^fe 42 ^4*13(022), XI 1 ?W3(C21)£|- X|2 *| 4*13(22)3 ^ ^a} 
#4 ^ U ^■^( R 2i)o. S . 3ft$4# 01=3! ojt}-. 

42 41*143 tMM ^^-^ **J£*(36)3- #4:2.33= *ffl*l>i3 (30)3 * 
3"£ *U 4M43 ^t^£a 3*>7] 3*fl 3 ^ o. W7)s ^ 

42 ^B]^^-(32)« ^ -g^t}. 

42 -fi*H3 (32)0,1 a^ «b)4 ^o. 4! 34a13(C21)3 42 34*13 

(C22)4 3*fl ol-ol^^ cilj #^^}(34a,34b)* ^*fl 3+SJf^l ji^3 # 

MM- W ^^W. ^3:n 41 3*oKR21)^ 41 34*13(C21)3 42 3 

4^13(C22)* £3*13*r 33#^ 7l** ^^3. 0)33. oj 7] ^ A]2 ^ 

433(C22)£r 3^3*r g -H^3^» 5L^£ ^tfl33 o g - 

S&^r ^33 33 ^b]7> ^5|3£.^- 335- lnF olA>ol^c»> ^.4. 

«. £ 4d43 ^-^#(36)3)- ^ 7 l TflolH(G) *H4 3^ ^^5)^ 42 4 

34 3^33. 

3313: 42 *3*HH &33, 41 « 42 3433CC21, C22)^ 10pF43 

HW33 a&#4 33 ^3°^ 3^3 4# #3 4! 3433(C2i)^ 10 

PF 33pF<L3. 42 3433(C22)fe lnF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 

10nF ( 15nF, 22nF, 33nF, 47nF, 68nF SEfe- lOOnF S. 3^3# ^33 & 

~ S W ' ^11 ^^(R21)^- moq, 220Q, 330Q, 430G, 620£, 



<57> 



<58> 



39-16 




1020030017454 # ^ <^ >: 2003/6/9 

680 820 a, lkfl SLS. ZL## *>if ^o) 

S>ul, *{|2 *|1KR22)£- 100£, lkQ, 10kQ, lOOkQ, 1MQ AS <>]-¥-<H*l nff 

<60> o]<q. ^ ^ 2 ^AHol SlsoflAi 7^J-(R22)^ 7^ ^^1J131)-H ^1^(30)^1 

(34a,34b)« *flfl °l^-f-41 ^7]^ S-^eJ^ss 
<ei> E 4e - 7l a^ u>oia.5.s.3Jf A2 ^x\d\]o\] 

^•^1 A 1 rf i^ol^ a]ji7^ £Alt!r neflH^iq-. 

<62> , £ 4e« ^2^, (a)^ #Hfl^ p>o] 3S ^ ZLSflHoljn, 

(b)fe ^2 ^Al^^j 4^. p}o] 3 iio] m.^^. 5iX\i$- ziEflH^q-. 

^^8r ^^(c^ MHz)# ^-Eftflji, dBi 

<63> ««q pMhS*^ tfl^- igjfl 0.125MHH 3.0Gfei^fi1 ^ RF 

^(Direct RF injection) v}o)aS.& i-ojs s.^( a )-fe 

900MHz(GSM), 1.8MHz(DCS)^A^ rf ^o]^ gjjig^ -40dB3. 1}^^, 

^*IM*r RF icol^ ^el)^ci -40dB» €41 * 34* ^o]j7 c^rf. 
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n^&^r 3.^ -40dBS. S^tJ-. 
<64> ^Tgofl, £ ^ 2 ^aHI n>o]aS^<Hl tflt!: ^*Hr 0.125MHz«lH 3.0GHz 

RF i^ol^ ^l^o] ^ ^-§- ^^1^- s|di&ol -40dB» M-Bj-^ji <£o] ^-g-s)-^ 
^ €-^1^ ^oja^^ RF ±o]2, WlJil^^ ttfl ^tfl 45dB 7fl^^ 

<65> o]i=. ttj-s- ^-^1^ n>o]a. S ^o] -f^tb EMI <*j^}-ji ^ 



<66> ^Ajaj] 

<67> JE 5a ^ £ 5b^r -g- ^-^^1 4^ ^7fl5] ^sJWEKC31,C32)iaj- ^-7fl^ x^j- 

(R31,R32)iL3. EM 3gB^ * ESD ^^-(32)» *fl3 ^oHl tr^ D >o} 3 

^3|)AlEl(C31,C32)^ ZL o^ofl Z]-Z}- *>uj-cq ^■^(R 3 l > R 3 2)ol 
*>*8-£-3. £)<H StU, ^74]Jl32}-H^ ^1^(30)^1 TjH^s]- ^2.^.(36) a>o1o)1 ^Tflj^aj. 
B^l^BjS. <g??£|fe- ±o)^ q*\]f>}7} ^ ±o]^ ^^fl ^*j-(R33)ol «-7^ 

<68> wV«2f ^O], TgT$*\ ^3 ^Al^^ tCj-^. ^o}^^ ^^0. 

"r S 3*Hr ^741Jl4H^^]^EK30)^ 7flom( G )s}. dk£(S) A>ol^l P>ol 3S ^ ^-g^ 
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* M-^vfl^ ^7> 7^X|eKC ecm )7} g^^M ^zl, ^TjlJL^B ^1^(30)51 ^eflci 
(D)4 ^(S) A}o]1fe EM i^l^ $ ESD *KHK32)7> 3^3<H ^4. *H, 

(R33)ol ^^s]ol cjc]-. ZL^Jl ^13 ^Aj^ofl 4s EM ii^lS ^E]^ ^ ESD 
(32)^ af)i ^3fl^^(C3i)4 *fl 2 ^^a]eKC32)7> *§!5L 313*1, #7]^ afll ?W 
3(031)3- 42 ^^)a]b|(C32)^ <£i=H ^ ^! ^*J-(R31)4 42 7i*j-(R32)<>l fc^s^ 
^(#)7> O] o^cf. 

7^-g-^ ?W3(Cecm)3 -g-W 7>^Al7l7]] £131, <>}<% -g-^ 
^Jfl:M-M*1^3(30)3 7flolB(G)o1H &<S^o_3. q-^tj-. 
<70> a*|*4S«*|^(30)fc 7flolJ=(G)7> 7>S|*%= 7WeKC ECM )3 ^iS]l, ^ 

(S)7> ^-f- 3*1^3 ^Sjp}, s.^]ol(D)ol EM ±o]2. ^ ESD ^-^(32)^ <g 

^^^^^1^(30)- oj3r)^^ 7 > nfl-f ^jl #^ 

^^^- 7 > # 6 > oj^^ nfl^Al^lfe ^ 7 ] S A iE 7] w 

<?1> *d«3H 31*1^ (30)3 EM 3 ESD *W(32)» 7^ # 

B|«*K34a.34b)3. #^E)^ofI, EM ico]^ ^E^ £ ESD *KHf(32)£r pHM^ <q 
-¥-3 H**)?]?} ^ #^^>( 3 4a,34b)» -fr^fe ^Ai^q. 3^ ^ 

° ] -* ***** *M 71^4 ^ofl ^« S «E] 017^^ £SD# ^ 
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<72> *f|3 ^loflsl EM LcO^ ^e^ ^ ESD *KHK32HH *fll t^a} 

^(C31)^ *1]2 ^sfiAlBl(C32)^I ^sfl oj^^^r-fl, #^^}(34a,34b)« ^S^f 

^-(R32)^r *fll ?1^a1eKC31)^1- *fl2 ?Wb](C32)» t^^HJ 7 l^g- ^ 

7]^£ zleIji *H2 ^s|)AlEl(C32)fe #^^>(34a,34b)# tl7>£|^ ^ 

*]^-. £4# £71 W *fl2 ^^(032)^ ^SlfJ-^H ^ 

<73> ^ f E 550]]^ ^lJLsq-H^l^Ei (30)^| 7flolH(G) *}°)«\] 3^3. 

S^Sj^r ^]3 ^*J-(R33)^r ^7^]jL3fm^l^EK30)S. ^^5)^ ic^S* q^f,} 

<74> ^#^r ^3flAlEi(C31, C32)fe 10pF<^H lOO/zF^l S^i^ ^5} S^7> 

<^1» *fll ^3flAlE](C3l)^ lOpF 33pF°-S. f:\5L, ^4^(032)^ 

InF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 47nF, 68nF SEfe 
lOOnF^S. ol^-c^^ zLf-^ §>uj-s. *H, afll ^*J-(R31)4 7^12 ^*J-(R32)^ 100 

ffi, 220Q, 330&, 430&, 620£, 680 Q, , 820G , lkQ AS. ^ ^ 

q-S. afrfe ?H ^3 ^J-(R33)^- 100G, lkQ, lOkQ, 100kQ ( 1MQ IS oji=L 

<75> ^13 ^HH 4e]- ^Sf ^ ^g-foll 7^sf^ ^ jx^^s. 

^tfl 1 ^ ^^Hr^HH^ ^7>s|-(EM) ^ Jl4^- 6>^-5l p>ol 3 
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S. 6£r IJ-^I 14^ 37fl^ ^^a1eKC41-C43)^o.S EM ^b]^^-# ^ 

^^^r ^^oL, ^ ^H<4 cfs ^a^)^ ^E^^-( 3 2)# f ^AS. ^^4. 

414 EM i,o] S ^B^^-(32)^ ^TllJL^H^l^Ei (30) o, -^o]( D )3if ^ 

^(SH igfjg. *, U ^^(021)^, 412 ^n^(C22), 413 y^nms. 

4|4 *H<« EM ^ o1s ^^(32)^ 3gB\i$ *, U ^ ^3 ^^x\^\ 

(C41-C43W S]*fl o]-^^^^, *, U ^ ^3 ^iflAlEKC41~C43)fe #^^>(34a,34b) 

$® ^13 ^^AlE](C43)^ ^i^^ ^ JL^^r* ^-tfl^^ a]^- 

^^(041, C42, C43)fe lOpF^H lOO^F^l S^ofl tr}-e}. ^U^o.^. S 
7>^H, «>^^7fl^ ^11 7l3flAlEKC41)fe 10pF <HH 20pF7}*l S^l rr|.E> # 
412 ?WEUC42)ir 20pF<>lH lnF^l S^<H1 ^ 413 
(C43)^ InFolH IQO^F 77\x] s^ofl ^ b^^]^ lnF> i. 5n F2.2nF, 3.3nF, 4.7nF, 
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6.8nF, lOnF, 15nF, 22 nF, 33 riF, 47nF, 68nF lOOnF S o] ^.o^^l ^f? <H 



»15 

£ 7a ^ 7bir ^ofl tcj-e}- 37 fl^ ^^(041-043)^ tt- 7 fli2} ;^(R51).<LS. 
EM i^]^ €^ ^ ESD *KH-(32)» *fl5 tcj-^ ^H^IS^ 

5)S;E5>| , E. 7a^r EM ±.o)^ 3g E ^ ^ ESD ^(RSl)^ ^^i^E^A 

^(30)^1 i=3l<y(DH] <S^€ ^-M^, £ 7b*r EM ^B]^^ ^(R51) 

°1 ^^Jl3l-S^l^Bl(30)^ ^(S)ofl 2}1 

£ 7a* ^«>^, ^a]^o]1 rcf^. ^-cjU^ t^oja^.^ ^ 7 ]^ 

^r*S*>fe (30)^1 TflolH(G)^- i^(S) a>o]^] P>o] aS ^o] ^-g-^ 

•i: M-^tflfe -f-7> 7)n*)mC Em )7} £U, ^^jL3fB ^^1^(30)^1 4i 

>i(S)^ ^^l^I(D) A V°1 °f] *IU ?W1b)(C41)<4 *fl 2 ?WeKC42) ^ ^13 7]^)B\ 
(C43)7> ^12 ^4a1b|(C42)^- *fl3 7^*1^(043) a>o]^] jELefl^CD) ^ 

°fl *fll ^*J-(R51)ol <a^5)«H EM ^ ESD (32)71- n^^tf. 

SE^- £ 7b» %2iisM, 7^15 ^H]ofl n}-^ EM ir:^ ^E^^-(32)^ 

^7^1JL4S^^)^ (30)^ 4i^(S)i4 =B)]^1(D) AH*0 ^ ^sflT.] EKC4l)s>|- ^2 ^sj)X| 
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3(042) g ^3 ?WbKC43)7> 3*3. ^S]^, ^ 7^^(042)^ 43 7^^ 
(C43) a>o]^) ii( S) ^ofl ^^-(R51)ol «S^£)c>) T^^tJ-. 

-M-fr W*fca. *5 ^dfl^ EM ^o]^ ^ ESD ^«L( 32 )o} ^2}-^ 

£ 7a^l S.*]& ^5 ^Al^^ EM ±0)2, g ESD ^Y(32)<H1^ ^1 ^x) 

m 7^13(041-043)^ #^^>(34a,34b)« ^ i^JM^ <g^s)fe- ji^^ ^o] 
M- «J*Wfc ^3*8 7l** -M*^, *fli x^J-(R5l)^ ^12 7^3 

(042)^ ^|3 JW3(C43)* *8W*|te t^#* oj-frej 3^3.^ 

«7Ha ESD*KM ifl^S.ofl <g M 3^ ^1^. st!" ^113 71 

*M3(C43)*f #^^7>(34a,34b)» *«0 9l7}s\^ 33*31 3^ 3*13. hMjuaa] 
n 33#3<>fl ifl* s|S^}7> s)-^)^ 3* HM^tj.. 0)33. ^^-i- <g 7 ] 3 

«■ *1)3 7^^(043)^ 33*3<>f] £|« ***| ^ flfc 44 

3#-£ 7^13(041, C42, C43)fe 10pF<M 100^F^] ^Jofl 4^ o.^ 2 

3*1 7Hr*M, w>^-a|^fe 7^13(041)^ 10pF4H 20pF7H 4^ ^ 

*U, 7^^(042)^ 20pF4M inp^i ^ofl 4^ ^^j, ^3 ^a]bKC43) 
lriF4H tr^ H >^ §>7 ,)^ lnF> 1>5rf> 2 2nF> 3 3nF> A 7 ^ > 6>g 

nF, lOnF, 15 nF, 22 nF, 33 nF, 47nF, 68 nF SEfe lOOnFS o]^^i ^ ^ 

*M, *1 *|»(R1)* 100 Q, 220Q, 330&, 430&, 62052, 680 Q , 820G, lkQO. 
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(C41~C43)^ #^^>(34a,34b)« #*fl ^JfJL^B] <^£|^ ^4 # 

****** 7 l^ir *fll ^^(R51)^ *fl2 ^3(1a1e-1(C42)^- ^3 ^ 

^(C43)« t\*\W o]^ ^541- o3 7l ^ m ^ 

^(C43)fe 3l 3£W *tB^fi] Aljrl- Jl^o.^ - 

^nx\B\(C41, C42, C43)^ lOpF^H lOO/zF^M x^e). ^3 ojg. 2 

*M 7>^H, »H 7^^AlEi(C41)^ 10pF<*]H 20p¥v}x) 3~#*\) rtj-e|- 

* }JL > * 2 ?W^(C42)fe 20pF<^H inF^l xtj-a). 43 7^^(043) 

* lnF4M lOO^W 3WEH 4^ HfM^t lnf, i. 5nF> 2<2nF> 3>3nFj 4 ?nF> fi g 
nF, 10nF, 15nF, 22 nF, 33 nF, 47nF, 68 nF 2^ lOOnFS. o] ^.o)^] .g.*^ ^ ^ 
*>t+S. *fll *ilKRl)^ 100a, 220Q , 330G, 430&, 620£, 680G, 820G, Uflo. 
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*l]6 -y^H 

*fll ^5 -S^Hfe *>Afltfl ol^A] IMT2000 ^a]^^. 

« 1.8GHz tfl<3 cl^Hl ^SRf ^o]^i- ^)^} 7 ) <^ ^tflin - 

^, 1.8GHz rfl^ tfl^ofl ^ HMJ*fe ±°]Z± tfl-g-fr 

*r ^t?r 900MHz^- 1.8GHz tfl^oflA^ ± o]2l tfl-g-g. ^ ^ 

#tt*fca, 7]^# 4*4*Kr ^W^CCl, C2)^ -g-^ ipF*lH 

*1 ^V-S-^-fe ^ofH ^^4. "Qr°] lpF^l^i IOOjuF^ 3*MH8^a- ^ tS^Ie^ 

5M^1 6GHz^M^ EM ^Ej^J^- *r Sl^K 

E ^ ^ ESD *h<cBK32)« 1.8GHz ^1 ^-g-^ ^ofl, ^Sj-fe 
*fl*l ^13 ^n^\B\(C41, C42, C43)fe lpF°lH 100//F7M tr)-e}- a}^:*) o_j= 

^l* #<H, tS^a1^(C41)^ lpF^l-^| 5pF7>*l S^ofl trj-e}- «].^- 
^!^7fl^ 4.7pF^.S SH, *j)2 ^^a]eKC42)^ 5pF<HH lnF^l tcj-e^- h>^§1- 

Tfl^ 5.6pFAS «H, *)l3 ^^A)E|(C43)fe inF^A} lOO^F^l 2:3 4) ^ 
^ InF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 47nF, 68nF 
lOOnFJlsL o]^o]^ ^^( R51) ^ 100 & > 22 0 ffi, 330£ 

, 430G, 620G, 680£, 820G, lkQ <LsL o]^o]^\ ^q.^ ^ ^ 

^*>^. 

^"71 ^oflAi 5^^(041, C42, C43)^ 7^j-(R51)^ #cfl^ ^ ^ = 
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^ ^l-f-^^Tll S]J1, »U ^^-(R51)ofl ^^fl ^^^o] zj^^ og tfljfL 

<=>> W. 

(ESDH cflsflAii 3^ - oj- ifl^ol ^ ^ 

<99> o]4 ^ ^, 16 ^AHcflA^ ^^IJL^B^I^OO)^ 7flolJ= # ^ og^ € p>o]H 

s ^ ^7l^o] ajj:^ ^^jtjq.H*^>:^(30)«flAl ^#-§-o.s aj- 7 )^ ^ 

?Wb)(C41), ^12 ?WeKC42), ^f|3 f]n^(C43) $ afll ^(BKi)eg o]-^^] 
^-tfl^ :geHM J1^4 Al^rfl^c] ^E|ol ^o\)*\ #^c}7> 

(34a,34b)» *S|| o]^ai c^l^ ^^bJ^ss. 
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q*\ ^^cfloflA^ o.-^ €*>4(EM) ico ls ^3 £4 t - o^, 
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[^T 2 -^- 1] 

^71 Ajjro] tf^^ ^3.^.(36); 

71 tH^#3 *J«|M- **JE.#(36) A H ^/s^ Mw 3*1 (GND) A>o H a)^. 
7)^)^7} ^ S^-o.^ *)« o]*^ EM «^ * ESD *h*Jf 

(32)* JEW o^o^ ^lo S ^ g £ ^ 

2] 
3] 
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4] 

*fl31H flo^, -8-71 ^^(ClDfe InF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, 
lOnF, 15nF, 22nF, 33nF, 47nF, 68nF, lOOnF 3. Sfuj-o] # 

4 A>7l 7^J-(rh)^ 100a, 220G, 330G, 430G, 620G , 680Q, 820 Q , IRQ S 

•PM^ ^q-^ ^ ^ f ^io S ^ * 51^4 

5] 

71^a1eKC21)^, ^-7] ^1 7WeK21H1 ^3. EM i^ZL ^E^ ^ 

*K^1M: *fl 2 ^3flAlEi(C22), Aj-7] 7^^(021)^ Aj-71 ^2 *W 

AlE](C22) A>o]^ #a( 0UT )^ 4H) MsS^ ^ 

(R21) - S iz^ns. ^ a -a- *m ^sk= $ 5 ^ ^ 
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[^T 1 * 6] 

#7} ^|i ?WE](C21)fe- lOpF 2Efe 33pFJl3L *>JL, ^7) z\]2 (C22)£r 1 

nF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 47nF, 68nF, lOOnF 

S o]^^ ^ W ^ ^ ^ (R21) *. 100fl> 22Qa 

, 330&, 430&, 620Q, 680G, 820G, lkQO.3. ^ ^ 

it* 5fe ^-i- « AS ^ *i^Hr ^ ^-rfl^ ^l^fl- A}-g- 

[^t 2 -^- 7] 

Stl^H, #7l EM ^e^«-(32)^ 

^" 7l #^#4 A>ol<H) <^^5]o] ^b]^ ^ ^ U 

?WEKC21)<4, ^-7] afll ^^Al^( C 21)6fl Hi^s g^o) EM ^o]^ ^E^^fr 

*MS € ^ 7^^ 3 A). 

8] 

*W flo^, #7) afll 71^a1b)(C21)^ 10 P F SLfc 33 P FO.S §>J1, Aj- 7 ) ^ 
1*13(C22)te IriF. 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 
47nF, 68nF, lOOnF S. o)^ d ^ ^ ^ ^ ^ ^ ^ ^ 
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(R21)* 100Q, 220Q, 330&, 430&, 620ffi, 680S, 820 Q , lkQo S o] ^^ 

^ * 444 ^ ^ ^ ^ ^ ^ ^ ^ 

*7] ^5^(36)4 0^3. A>oH ^ 

* «I4*M i^a *^ ^|»(H22)ol ti| ^ Wls ^ 3 

10] 

looa, ika, lora, looks, ue *l 01*0^ # ^ ^ ^ 

[^^8- 11] 

4l*«fl EM i,o]^ ^4 g ESD S>i=Hf(32)fe 

A>oH ^ Wt ^ ^^ m(C31) ^ 

^2 *t| * >W*KC31. C32)^ W o, W Wt 3 , 1 ^ 

(R3D4 42 4*002)** ^ (#) ^ „ a ^ ^ ^ ^ 

CC3D* 7]^ ^. * 7 , * U ^^skcsih Wte 42 WeKC32)^ 
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EM icol^ m % ^71** .<MJ*M, -8-7] *]W(R31,R32)£ 1^*3 

71 **** <S^*fe ^o. S *> fe ^-4- g 3.-4-^ ^ 

[^T 1 ^- 12] 

*1HH 5a*H, 7^1^(031)^ lOpF 33pFJLJL ^. 7 ] *,] 2 

?WBK32)fe IriF, 1.5nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 47 

nF, 68nF, lOOnF SLsL o]+6\& ^ ^ ^ ^ ( ^ ^ ^ 

*CR31)* *7l *fl2 *UKR32)* 100Q. 220G, 330Q, 430 Q . 620G, 680G, 820Q, 1 
KiSLS. o)^o]^ m # ^ ^ ^ ^ ^ ^ ^ 

13) 

W ■Ma*(36)4 ^^^-o] A>oH ± a] ^ 7} ^ ^ 

^-tfl^ Ai+qja. o] 7>J ^ ^^o,] tfl« 

^^-tb ^Tffl^ Pj-Ol^^S., 

14] 

^13^1 5fl«>H, #7] ^ 0 ]^ ^*J-(R33)^. 
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lOOffi, lk£2, 10kQ, 100M2, IMS ^.S. ol-f-o^ ^-Qft nf- <^;hi ^>u)-o] ^ ^ 

15] 

*f|ltN &<>H, #7l EM i^]^ ^e^«-(32)^ 

^^m^f f^r}- A}o]6fl A| S ^Jg. ^! ^5flX|BKC41) 

4 *)]2 ^^a1e)(C42), 5! *fl3 ^2))a]e](C43)S. o^o^ 3^ ^)o S ^-3}.^ 
[^^9- 16] 

^15^1 9X 6 ]*], #7) m ^^a]e|(C41)^ 10pF<^ 20pF7H, ^-71 ?W 
3(C42)fe 20pF4H lnF^l^H, #7) *fl3 5^^(043)^ lnF*W ioo^F ?M 

[^nF* 17] 

*I|151H 9X°]*\, <#7] EM iio]^ ^b]^ ^ ESD ^^-(32)^- 
^-71 *f)2 tS^a]^(C42)^- *|]3 ^sflA]E^(C43) a>o]oj ^ ^§^6,} ^^-( R51 )cl 
d) <S^^ ^ ^ *i^sK= ^ Jl^K** ^ufl* 
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• 18] 

*171H a*H, ^ ^3^(041)^ lOpF^H 20pF^l, ^ *2 

3<C42)fc 20pF«1H inf^ a^<^ 3,^}JL, # 7 ) ^3 ^^a]b) (C 43)^ InF, 1.5 
nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 47nF, 68nF, lOOnF # 

§H, *i ^|*0R51)* 100O. 220Q, 330G, 430G , 620G, 680 a , 820S, 1M 
^ *l W 3 aWNl *tfl«| 

13 19] 

*fll5^N 9X°1*), #7] EM ^Bj^ja.( 32 )^. 

-*7] *fl2 ?W3(C42)i4 ^13 ?WeKC43) aHS) ^*(K51)o] 
l^ty 20] 

fl*H. afll mm(C41)$r M)pF4H 20pF*H, A]2 

BKC42)^ 20pF4H inF^l ^^jg. ^^ }jL> # 7] m ^^(043)^ InF, 1.5 
nF, 2.2nF, 3.3nF, 4.7nF, 6.8nF, lOnF, 15nF, 22nF, 33nF, 47nF, 68nF, lOOnF ^ 

*M, ^1 7^(R51)£- Moo. 220 & ( saoa, 430a> 620a , 680Q> 82 oa ( lkQ 

* ^ * Ms ^ ^ *l W 31 aW-Hl ^ M 
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l&?-$r 21] 
22] 

■*HilHl flow. ^- 7 ] ^j^tf* «Js-«?i-7fl«y Tifoias^ Av-g-s)^ -^ 7l ^ 
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